. Pharmacology profile of NAADP responses. Ca 2+ release was stimulated by 200 nM NAADP, 200 nM cADPR, or 300 nM IP 3 and monitored with fluo-3 in sea urchin egg homogenate. Antagonists (or vehicle control) were added 2 min before addition of the second messengers and 0.5 mM EGTA and 10 mM Ca 2+ subsequently added to determine F min and F max for each condition. -free ASW supplemented with 1 mM EGTA and used immediately. Sperm were preactivated in a small volume of ASW + 11 mM Ca 2+ and added to the chamber (final Ca 2+ < 1 µM). Data are mean ± SEM of 78-105 eggs. 2+ released by NAADP in the sperm head contributes to the acrosome reaction and secretion of hydrolytic enzymes that facilitate sperm penetration through the egg jelly. Upon sperm fusion with the egg plasma membrane, this bolus of NAADP is delivered into the egg (thereby evoking a very local Ca 2+ release from egg acidic Ca 2+ stores; inset 2). Parallel recruitment of the phospholipase C/ADP-ribosyl cyclase (ARC) pathways (IP 3 /cADPR)-possibly via Src-family kinases (Townley et al., 2009) and cGMP (Galione et al., 1993; Leckie et al., 2003) -evokes a wave of Ca 2+ release that spreads across the egg. Ca 2+ released from the ER may promote TPC (two-pore channel) activation in two ways: (1) by activating Ca 2+ -sensitive NAADP synthase activity (Vasudevan et al., 2008; Vasudevan et al., 2010) ; or (2) Ca 2+ released from the ER may be taken up into acidic stores (AS, inset 3) and the elevation of luminal Ca 2+ increases the open probability of TPCs (Pitt et al., 2010; Morgan et al., 2012; Rybalchenko et al., 2012 -dependent NAADP degradation to dominate; Berridge et al., 2002; Lewis et al., 2007) and NAADP levels fall. Recovery of the Ca 2+ release channels from their transient inhibition allows the cycle to renew.
